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Contextualization is a method used for mathematics cur- 
riculum design within lesson plans and as a pedagogical 
practice in face-to-face classes. Many researchers are study- 
ing the effects of using contextualization in the teaching and 
the learning process for mathematics (Bottge & Cho, 2013; 
Perin, 2011; Young, Hodge, Edwards, & Leising, 2012). 
Contextualization refers to the teaching of mathematics 
problems that emphasize real-life situations. For example, an 
instructor could develop a contextualized assignment on ex- 
ponential functions and equations by having students work on 
an Internet-based task to determine the monthly payment for 
a new car at a given price and interest rate for a specific loan 
duration. In this example, instructors would teach students 
how to compute with exponential formulas to come up with 
the monthly amount. Additionally, contextualization is defined 
as the development of mathematics problems that are authen- 
tic and related to real-world applications that are connected 
to students’ future careers (Bottge & Cho, 2013; Bottge, Ma, 
Gassaway, Butler, & Toland, 2014; Valenzuela, 2012, 2014). 
Furthermore, students often have difficulty solving com- 
putational problems solely focused on formulaic computa- 
tions, without any real-world connections (Khiat, 2010; Puri, 
Cornick, & Guy, 2014). 


Background 


Contextualization provides a foundation for researchers, 
instructors, and administrators to implement and study how 
students learn mathematics in the classroom. Researching 
the topic of contextualizing the curriculum is of importance 
to educators and researchers because of the high failure rates 
in both college-level and remedial-mathematics education 
(George, 2010; Howell, 2011). George (2010) found there to 
be only a 25% success rate in remedial college-mathematics 
education. Furthermore, Howell (2011) indicated that the 
high failure rates in mathematics cost four-year colleges and 
universities between $435 and $543 million annually. Bonham 
and Boylan (2011) noted that college students had to take an 
average of 10 credit hours of remedial college mathematics 
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before entering college-level mathematics. On the other hand, 


Asera (2011) found the use of new curriculum with contex- 
tualized components and accelerated learning was another 
avenue for addressing the noncompletion problem in college 
mathematics. 


Purpose 

The purpose of this qualitative multiple case study was to 
examine the use of a contextualized curriculum within a 
face-to-face environment, as a way of aiding students in 
linking concepts, organizing mathematical ideas, and solving 
problems to successfully complete their college mathematics 
courses (Asera, 2011; Khiat, 2010; Merseth, 2011). The study 
addressed the challenge that college students have in linking 
concepts, organizing ideas, and solving problems to success- 
fully complete their remedial and college level mathematics 
courses (Albritton, Gallard, & Morgan, 2010; Bonham & 
Boylan, 2011; Diaz, 2010). If educators fail to address this 
problem through new curricula such as contextualized cur- 
ricula, this could increase failure rates in college math classes, 
which affects a student’s ability to complete certificates or 
degree requirements for graduation (Howard & Whitaker, 
2011; Sheldon & Durdella, 2010). 

The researcher used a multiple case design to explore 
contextualized curricula. Yin (2014) indicated multiple case 
designs included more than two cases, and the results from 
a multiple case design could enhance theoretical replication 
between cases. Specifically, Yin noted that case study research 
could build upon or advance current theory. Research par- 
ticipants for the study were college students and instructors 
in remedial and college-level mathematics courses, which 
included a contextualized curriculum component. The re- 
searcher derived data from interviews, class observations, and 
curriculum documents. 


Population 
The multiple case study population came from three se- 
lected public colleges located in the state of Washington. 
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The research was conducted in the winter quarter of 2016. 
Although a population draws from a larger context in research, 
Yin (2011) argued, within qualitative research, a researcher 
may find it challenging to generalize from populations. 
Similarly, Merriam (2009) noted that generalizing from a 
population was not the ultimate goal of qualitative research. 

In contrast, by using a multiple case design, a researcher could 
use the results to analyze data across sites and form a stronger 
foundation for generalization (Yin, 2014). 

The first college in the population was Lake Washington 
Institute of Technology in Kirkland, Washington, which has an 
enrollment count of 6,999 students. Lake Washington Institute 
of Technology offers six bachelor’s degrees, 47 associate 
degrees, and 89 professional certificates. A majority of the stu- 
dents at Lake Washington Institute of Technology focus their 
efforts in technical and professional training to fill the current 
job market. The Lake Washington Institute of Technology 
provides small class sizes, hands-on training, and high-tech 
training for their students. 

The second college in the population was Edmonds 
Community College in Lynnwood, Washington. Edmonds 
Community College serves 20,000 students per year and offers 
61 associate degrees and 63 professional certificates. There 
are 29 different programs of study at Edmonds Community 
College. The third college site was Everett Community 
College in Everett, Washington. Everett Community College 
serves over 19,610 students per year. Everett Community 
College offers associate degrees, certificates of completion, 
and professional development. From an economic perspec- 
tive, students who graduate from Everett Community College 
with a two-year degree earn twice as much as those students 
without a high school diploma. 

Lake Washington Institute of Technology, Everett 
Community College, and Edmonds Community College 
provided three distinct contextualized mathematics curricula 
within the college population sample. The analysis of curricu- 
lum at different locations provided a diverse sampling group, 
which permitted the researcher to distinguish different groups 
and categories for the research (Benzer et al., 2013). Site per- 
missions were obtained from the population colleges. 

The specific face-to-face mathematics course at Lake 
Washington Institute of Technology in the multiple case study 
was Essentials of Intermediate Algebra. It includes a develop- 
mental college curriculum as a prerequisite for college-level 
mathematics. The curriculum includes applied mathematical 
examples and exercises in real-life topics such as finance. 

At Edmonds Community College, Math in Society was 
the second face-to-face class included in the study. This 
course incorporated a curriculum that provided an overview of 
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mathematics as applied in our current society. Math in Society 
is a college-level course that satisfies the degree requirements 
for most colleges. 

The final course in the study was the face-to-face 
Intermediate Algebra course from Everett Community 
College. The instructors at Everett Community College spe- 
cifically designed the Intermediate Algebra course to be taught 
in context to real-life examples. 


Research Questions 

The research questions formed the basis of the case study of 
contextualized curriculum through a multiple case design. The 
researcher derived qualitative data from structured interviews 
with students and faculty, direct observation of the classrooms, 
and curriculum artifacts. The researcher included the use of 

a script of questions for both students and faculty and the 

use of NVivo for capturing the interview, observation, and 
curriculum documents as data elements. NVivo is a computer 
application used to store, capture, organize, code, and ana- 
lyze qualitative data (Bazeley & Jackson, 2013). By knowing 
how students construct mathematical knowledge, administra- 
tors, researchers, and educators will be in a better position 

to recommend and develop mathematics curriculum to assist 
students in completing college math requirements. Research 
questions for this study include the following: 


1. How does the use of a contextualized curriculum 
help students to link concepts within a math- 
ematics class? 


2. How does the use of a contextualized curriculum 
help students internalize ideas within their math- 
ematics class? 


3. How does the use of a contextualized curriculum 
help students to solve problems successfully 
within a mathematics class? 


Research Method 


The multiple case study was descriptive in nature because the 
researcher described the context of how the theory of con- 
structivism provided a basis for the success of a contextualized 
curriculum at the three college sites, which were the three 
different cases. Patton (2002) indicated that qualitative studies 
provided a description of individuals, real-world events, and 
processes. The researcher selected the three sites for analysis 
because of the use of contextualized college mathematics cur- 
ricula in three different college settings. The researcher ana- 
lyzed the three cases through instructor and student interviews, 
class observations, and analysis of curriculum documents. 
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Sample 

The researcher based the sampling method in the multiple 
case study on a purposeful sampling methodology. Purposeful 
sampling, which uses specific criteria, was utilized to gather 
the data needed in the research study (Merriam, 2009). 
Specifically, the researcher used criterion sampling in the 
case study. Criterion sampling includes specific criteria for 
the sample selection (Patton, 2002). The sample criteria in the 
multiple case study were based on the selection of students 
and faculty in contextualized mathematics courses within the 
three population colleges. 

In addition, because there were three contextualized 
mathematics courses in the study, the first criterion for the 
sample was the inclusion of the faculty teaching those courses. 
The second sample criterion was the selection of five student 
volunteers from each course. The criteria used in the selection 
of the five students were that the students should be from two 
groups: students who are engaged and interested in learn- 
ing mathematics and those students who may have struggled 
with learning mathematics. The sample size of eighteen 
interviewees was the initial sample size and final sample 
size determined by the saturation of data in the multiple case 
study analysis. 


Data Collection and Analysis 

One of the data-gathering sources was interviews at the 

three colleges. The researcher was interested in how students 
constructed mathematical knowledge using a contextualized 
curriculum. In addition, the researcher preserved the interview 
data by recording the interviews (Holstein & Gubrium, 1995). 
The researcher was responsible for using the recording device 
in the phone interviews of students and instructors and tran- 
scribing the interviews. 

A second data collection method was classroom observa- 
tions. The researcher observed one class session from each of 
the courses in the study. For the multiple case study, to ensure 
objectivity, the researcher contacted the instructors before the 
classroom observation to obtain the class objectives and lesson 
plan objectives. This ensured the researcher did not draw con- 
clusions on the observations without knowing the instructors’ 
goals and lesson objectives. Each classroom observation lasted 
one hour. The researcher took field notes during the observa- 
tions to document the observation sessions. According to Yin 
(2012), field notes were handwritten notes, which could be 
brief sentences or contain pictures. The researcher referenced 
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the research questions as a foundation for the observations to 
understand how students construct mathematical knowledge 
in the classroom with the contextualized curriculum. The 
researcher observed the conveyance of the contextualized 
material to the students. 

The researcher focused on collecting curriculum mate- 
rial from the three courses in the third method of data collec- 
tion. The collected documents included examples of problem 
sets from each course, assessments for the students, and 
special project or assignment materials used in the course. 
Furthermore, the documents were of value to a researcher 
when doing case study research (Yin, 2014). The documents 
collected were scanned and uploaded into NVivo for coding. 
In addition, memo writing was incorporated into the analysis 
of the curriculum documents by the researcher. NVivo has 
a memo writing feature, which the researcher utilized for 
memos regarding the interviews, class observations, and cur- 
riculum documents. The researcher identified how the docu- 
ments were incorporated, where they were used, and how the 
curriculum documents applied to the research questions. 


Results 

The researcher compiled demographic data on gender, age, 
participants by college, college mathematics classes taken, and 
year in college. The sample included 15 students and three in- 
structors for a total of 18 participants. The overall demograph- 
ics provided a better perspective on the students and faculty 

in the study. For instance, there were two males and sixteen 
females in the study. The majority of students were from 19 

to 29 years of age. The breakdown of participants in the study 
included five students from Lake Washington Institute of 
Technology, five students from Edmonds Community College, 
and five students from Everett Community College, along with 
one faculty member from each college. Thirteen of the fifteen 
students had taken between one and three college mathemat- 
ics courses prior to the research study. In addition, two of the 
three faculty in the study had ten years of college-mathematics 
teaching experience. The third instructor in the study had one 
and a half years of teaching experience. Finally, the majority 
of students (i.e., ten of fifteen students) were in the second 
year of college studies. 

The researcher developed the findings from the common 
themes from each research question. There were twelve find- 
ings for the three research questions, and the findings are listed 
under the following specific research questions. 
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Research Question 1. 
How does the use of a contextualized college math 


curriculum help students to link mathematical concepts 


within their mathematics class? 


Theme 1: Engaging students by relating mathematics. 
Seventeen participants (three instructors and 14 students) 
believed that it was important to engage students in the 
classroom by relating the problems to a context as a method to 
assist students in linking mathematical concepts. Jane, an in- 
structor, commented, “What we do now is to actually bring out 
scenarios where students will explore to see how to represent 
the data. We’ve been working with cell phone plans, and the 
phone plans that have a certain monthly fee plus then a charge 
per minute.” In this example, the instructor described how 

she incorporated the selection of cell phone plans as the basis 
of the real-world problem that the class worked on to engage 
students. The instructor’s use of the cell phone plan problems 
helped link the concepts to topics in the class, such as under- 
standing how the determination of the best cell phone plan was 
connected to solving algebraic equations and modeling of the 
different plans with algebra. 


Theme 2: Modeling the real-world mathematics. 

Six participants (all students) commented on how the math- 
ematical modeling of real-world problems helped students in 
linking concepts. Jennie, explained, “And I think about my 
previous experience with that and that’s how we apply the 
concepts..., anything that has to do with dimension analysis or 
proportions to be more particular.” In this passage, the student 
mentioned dimension analysis and proportions as methods for 
modeling mathematical problems when converting units of 
measure. Another student, Donna, described a modeling pro- 
cess as, “I know that I can’t have two unknowns in an equation 
and be able to solve for what I’m looking for usually, and this 
helps me model the problem.” Here, Donna explained how 
important it was to be able to model and develop the necessary 
mathematical equations in a contextualized math problem. 


Theme 3: Drawing real-life conclusions. 

Seventeen participants (three instructors and 14 students) felt 
that drawing real-life conclusions about the mathematical 
concepts assisted them in linking concepts. Angela, a student, 
commented, “And, no, it has no slope, by the way [laughs] 
..cause it’s a flat rate.” This comment was an example of how 
a student had a real-life conclusion based on the mathematical 
steps from the contextualized problem. 
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Theme 4: Seeing math patterns. 

Twelve participants (all students) commented on seeing pat- 
terns in context, which assisted them in linking mathemati- 
cal concepts. Moreover, Emily, an instructor in the current 
study, said, 


Because sometimes if they don’t know the actual 
math concept they can put together a pattern. We 

start the quarter with patterns, finding patterns. So 
that they could say for a dosage of 19 milligrams I 
would do this, for a dosage of 100 milligrams I would 
need this. 


In discussing how a student saw mathematical patterns and 
how she recognized them, Sandra, a student, commented, 
“Because it clicks in a sort of way, like, Oh! It’s just this 
simple. Trying to explain things is hard, but seeing the patterns 
helps me understand the math.” 

In summary, using context for mathematics engages 
students, models mathematics to applications where students 
draw meaningful conclusions, and helps students to see pat- 
terns as they develop. 


Research Question 2. 
How does the use of a contextualized college math 


curriculum help students organize their mathematical 


ideas within their math course? 


Theme 1: Identifying real-world math problems. 

Seven participants (three instructors and four students) noted 
that having contextual problems to work on helped them orga- 
nize the mathematical ideas. Sidney, an instructor, commented, 


We have different types of real-world problems each 
week. So, one week will be like bank and finance. 
Another week is graphs and statistics in the news. 
Then another week would be studying normal distri- 
bution. So, it’s all different topics, but applied to the 
real world. So, I definitely think that those real-world 
applications help them tackle those problems for the 
specific week. 


Sidney’s comments reiterate how the contextualized topics 
provide a delineation of different categories students organize. 
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Theme 2: Connecting math concepts to prior concepts. 
Ten participants (three instructors and seven students) believed 
that connecting concepts to prior concepts learned aided them 
in organizing mathematical ideas. Miriam, a student, said, 


Because then you learn something once, and then you 
get quizzed, and so you’re practicing that one thing 
for a while before you move on to something that 
kind of ties in with that. But somehow, they always 
tie together in a way that helps me learn the concepts. 


Here, Miriam states how the mathematics was connected and 
reinforced through the learning processes each week in her 
contextualized class. 


Theme 3: Breaking down the problem. 

Seven participants (all students) indicated that when working 
on contextualized problems, breaking down the problem into 
miniproblems assisted students in organizing the mathematical 
ideas. Tiffany, a student, said, “Now I can pick out what math 
I am seeing, pick out what relates to finance, what is related 

to interest rates.” In this statement, Tiffany described how she 
separated out and developed smaller problems with the math- 
ematics concepts in the contextualized problem. 

Overall, using context for mathematics helps students 
organize mathematical ideas by helping them identify key 
elements of the problem, connect concepts to prior mathemati- 
cal concepts, and break down a large problem into smaller 
components. 


Research Question 3. 


How does the use of a contextualized curriculum help 


students to solve problems successfully in class? 


Theme 1: Facilitating the learning process. 

Five participants (all students) believed that the instructor’s 
facilitating of the learning process aided students in solving 
problems. Furthermore, Stephanie reiterated the importance of 
instructor facilitation as she said, “And so it really makes me 
work that left hemisphere of my brain, but I, honestly, it’s the 
way the teacher presents it. They have to be clear.” Jane, an 
instructor, explained the importance of facilitation when teach- 
ing contextualized problems as she commented, “I think... 
both the training for the contextualized learning...being able 
to be a facilitator versus a lecturer, but also the ongoing pro- 
cess of...refining that skill of being a facilitator.” 
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Overall, the use of context aids in the process of facilita- 
tion and illustration of mathematical material to the class. 


Theme 2: Having a safe place to explore and experiment. 
Nine participants (all students) commented on how a safe 
place to explore and experiment with the contextualized 
problems in class aided them in solving problems. Mercedes’s 
comments illustrate how having a safe place allowed her to 
experiment and practice problems in class. 


So, ... kind of step back and try to plug...maybe... 
do a couple of practice questions myself rather than 
answer the question. Based on what it is, I try to plug 
my own numbers in, and put my own...spin on it to 
see, and then nine times out of ten I’m actually able 
to figure it out just by throwing my own data or infor- 
mation in on like the questions. 


Theme 3: Developing good problem-solving skills. 
Eight participants (all students) noted that developing good 
problem-solving skills through the real-world problems 
assisted them in solving problems in class. Jennie further 
explained how she developed problem-solving and critical- 
thinking skills with contextualized problems She said, 


Well it, it just gets you to get more...kind of critical 
thinking, it gets you to start..., using your brain... 
other methods of how to solve it, as opposed to just 
calculator where I solve....Because not every [laugh], 
I realize, uh, that not everything on the website, not 
everything looks fine on your calculator, just some- 
times, you really just have to...solve it by writing 
things down. So, a lot of critical thinking goes, 

goes into it. 


Theme 4: Incentive to solve the problem. 

Sixteen participants (three instructors and 14 students) be- 
lieved that having real-life problems provided students the 
incentive to successfully solve the problems. Jim, a student, 
discussed how important it was to have real-life problems. 


You know, part of me thinking about...simpler 
problems like how much is in the bank, how much 

do I have to pay and this sort of thing. I mean it’s 
certainly like I say, it’s kind of like math for...if I was 
working in the field right now, which I’m not, but I 
will be next quarter, it would probably be even more 
interesting because there’s a lot of research and, and 
things like that that you can kind of dig into in the... 
counseling field. 
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Theme 5: Figuring out the math. 

Twelve participants (three instructors and nine students) 
commented on how figuring out the mathematical steps and 
processes aided the students in solving the contextualized 
problems. William, a student, explained how having real-life 
problems helped him want to figure the problem out. He said, 
“Tt would make me want to learn the correct equation and get 
it down, so yes, it would make me want to solve it.” 

Context in mathematics helps students solve mathematical 
problems by facilitating their learning, providing an avenue 
to try different ways of solving the problem, developing good 
problem-solving skills, and allowing them to figure out the 
mathematical solution steps. Finally, the success rates in the 
three classes had an average success rate of 85.7%. No data 
was available for prior success rates. 


Recommendations 

Based on the findings, when instructors used a contextual- 
ized curriculum, it assisted students in the learning of math- 
ematics. Through the use of a contextualized curriculum, 
students were engaged in class with real-world problems. 

The contextualized problems also assisted students in linking 
mathematical concepts in the classroom. When students made 
real-life conclusions based on the contextualized mathematics, 
students were then able to see patterns, which assisted them 

in further linking mathematical concepts. When students had 
real-life problems to work on, it assisted them in organizing 
their mathematical ideas. Also, the linking of concepts to prior 
concepts learned in contextualized problems helped students 
organize concepts. By breaking down the real-life situation 
into miniproblems, the students were better able to organize 
the solution steps. 

Practical applications from the current study reflect 
pedagogical practices for faculty. Instructors should include 
real-world problems in their lesson plans and curriculum for 
both developmental (i.e., precollege math) and college-level 
mathematics (Elcin & Sezer, 2014). Secondly, college fac- 
ulty should have an array of different teaching approaches to 
incorporate real-world problem solving in the classroom such 
as through problem-based learning and the use of projects or 
through the use of technology (Fatade et al., 2014; Redmond 
et al., 2011; Wake, 2014). Thirdly, faculty should provide a 
safe environment for students to experiment, compute, and try 
different approaches to solving problems to enhance the learn- 
ing of mathematics (Deed et al., 2012; Marz & Kelchtermans, 
2013). Finally, providing a process to facilitate learning for 
students in the classroom provides students the ability to break 
the problems down into miniproblems (Strimel, 2014). 
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Conclusions 

The research provided an understanding of how students con- 
struct mathematical knowledge via a contextualized curricu- 
lum (Bottge & Cho, 2013; Perin, 2011; Showalter, Wollett, & 
Reynolds, 2014). The research study illustrated the effective- 
ness in using contextualized curriculum. The effectiveness was 
illustrated through the student’s ability to better understand 
mathematical problems and solve them successfully. Students 
were more engaged with context around the mathematical 
problems, and the instructors had high success rates in math- 
ematics classes through the use of contextualization. Further, 
when faculty utilized a contextualized curriculum, it assisted 
students in organizing mathematical ideas (Bottge et al., 
2014). Moreover, the recommendations focused on pedagogi- 
cal practices to assist students in learning mathematics through 
a contextualized curriculum, gaining an understanding of how 
students construct knowledge, and furthering the research on 
how students can learn mathematics in context-based curricula 
(Bottge & Cho, 2013; Doerr, Arlebick, & Costello Staniec, 
2014; Perin, 2011). 
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